Development of a Salmonella tester strain sensitive to promutagenic N-nitrosamines: expression of recombinant CYP2A6 and human NADPH-cytochrome P450 reductase in S. typhimurium YG7108.
We developed a new Salmonella tester strain highly sensitive to promutagenic N-nitrosamines by introducing a plasmid carrying human cytochrome P450 2A6 (CYP2A6) and NADPH-cytochrome P450 reductase (OR) cDNA into the ada- and ogt-deficient strain YG7108. The YG7108 2A6/OR cells expressed high levels of CYP2A6 (77+/-8nmol/l) and OR (470+/-20 micromol cytochrome c reduced/min/l). The expressed CYP2A6 efficiently catalyzed coumarin 7-hydroxylation. N-Nitrosodiethylamine (NDEA), N-nitrosomethylphenylamine (NMPhA), and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) were mutagenic in the new strain in the absence of any exogenous activation system. The concentrations of promutagen that caused a two-fold increase in revertants were 7.1, 0.14, and 1.4 microM for NDEA, NMPhA, and NNK, respectively. YG7108 2A6/OR cells showed about 10- and 100-fold higher sensitivity to NDEA and NNK, respectively, than parental YG7108 cells assayed in the presence of rat liver S9 (final concentration, 21% (v/v)). Parental YG7108 cells did not detect NMPhA mutagenicity even in the presence of rat liver S9. We believe that this is the first demonstration that CYP2A6 is responsible for the metabolic activation of NMPhA. The established tester strain may be useful to predict human activation of N-nitrosamine promutagens.